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The combined ipsilateral antegrade-retrograde
approach to insert an endoluminal femoropopliteal
bypass
Mare M. A. Lensvelt, MD,a Clark J. Zeebregts, MD, PhD,b Martine Stoer-Bouwman,a and
Michel M. P. J. Reijnen, MD, PhD,a Arnhem and Groningen, The Netherlands
The endoluminal femoropopliteal bypass is a minimally invasive treatment modality for occlusive superficial femoral
artery disease. Technical failure of endovascular treatment of chronic total occlusions is often caused by the inability to
re-enter the true lumen. Re-entry devices have a high technical success-rate, but increased procedural costs. We describe
an alternative technique using an ipsilateral combined antegrade-retrograde approach to insert an endoluminal femoro-
popliteal bypass. In a supine position, with the leg elevated at 30 degrees, the popliteal artery is punctured and a 4F
introducer sheath is introduced. The occlusion is crossed from distal to proximal and the wire is advanced through a 6F
sheath that is positioned in the common femoral artery. The occlusion is predilated from proximal and the “re-entry” site
is identified on an angiogram. The wire is then withdrawn into the balloon catheter and advanced intraluminally into one
of the crural vessels. After confirming the intraluminal position of the wire, the 4F sheath is removed, and the
endoluminal bypass is created in a standardized fashion. The ipsilateral antegrade-retrograde approach is a fast,
inexpensive, and easy-to-learn technique, using standard materials only. The distal entry of the occlusion will lead to a
minimization of the length of the endoluminal bypass, thereby possibly sparing collaterals and future surgical options.
(J Vasc Surg 2011;54:1205-7.)
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wThe endoluminal femoropopliteal bypass is slowly gain-
ing popularity for the treatment of long chronic occlusions
of the superficial femoral artery. In a randomized con-
trolled trial, McQuade et al1 have recently shown that the
management of superficial femoral artery occlusive disease
with percutaneous stent grafts has a similar primary patency
at 4 years compared with conventional femoral-popliteal
artery bypass grafting using a synthetic conduit. Limb
salvage rates were also comparable. The percutaneous tech-
nique is considered to be associated with lower morbidity
compared with open bypass surgery, due to its minimally-
invasive character. The role of stent grafts in the treatment
algorithm of occlusive disease in superficial femoral artery
remains a matter of debate. Recently, Boufi et al2 observed
in a retrospective study in 54 limbs that combining subin-
timal angioplasty with a stent graft in femoropopliteal
lesions did not improve patency when compared with an-
gioplasty only. These data, however, are in contrast with
the observations of Saxon et al,3 who found in a prospective
multicenter randomized study that the use of a stent graft
was correlated to a significantly higher technical success
rate (95% vs 66%) and 1-year primary vessel patency rate
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doi:10.1016/j.jvs.2011.05.05165% vs 40%). A patency benefit was seen for those lesions
onger than 3 cm, and at 12 months, the chronic limb
schemia status was 15% further improved for the stent graft
roup.
Technical failure of endovascular treatment of chronic
otal occlusions is most often caused by the inability to
e-enter the true lumen after the occlusion is crossed in a
ubintimal plane. The incidence of technical failure due to
he inability to re-enter the true lumen using standard
atheter and wire techniques may vary between indications
nd centers but may be as high as 26%.4 In case of technical
ailure, there are various alternative approaches, including
he use of re-entry devices. We describe a technique using
n ipsilateral combined antegrade-retrograde approach to
nsert an endoluminal femoropopliteal bypass.
URGICAL TECHNIQUE
Between January 2010 and April 2011, four patients
ere treated with the ipsilateral antegrade-retrograde ap-
roach to insert an endoluminal femoropopliteal bypass for
eripheral arterial disease. All were in the third category
ccording to the Rutherford scale and had a TransAtlantic
nter-Society Consensus-II D lesion. The indication for
his approach was always the inability to re-enter the
ealthy lumen of the femoropopliteal artery using standard
ntegrade techniques.
Preoperatively, patients received 5000 IU heparin and
g cefazolin intravenously. In all patients, the common
emoral artery was punctured using ultrasound, and a 6F
ntroducer sheath was inserted onto the superficial femoral
rtery. Then, the occlusion was crossed using a Terumo
ire (Terumo Medical Corporation, Elkton, Md) and a
atheter. When various attempts to re-enter the true lumen
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device (Cordis Corporation, Bridgewater, NJ) in one pa-
tient was unsuccessful. Then, the approach was converted
into the ipsilateral antegrade-retrograde approach. In a
supine position, the leg was elevated 30 degrees in the hip
in a stable position using a sterile support. The popliteal
artery was punctured in a dorsal approach using ultrasound
in three patients and using fluoroscopy in combination with
a road map in one patient and a 4F introducer sheath was
placed. Using the Terumo guidewire, the occlusion was
crossed again (Fig 1) and proximally the wire was advanced
into and through the 6F sheath in the common femoral
artery, thereby creating a “body floss” (Fig 2). Subse-
quently, the occlusion was predilated with an angioplasty
balloon. The re-entry site was identified on an angiogram
made through the 4F sheath. Then, the wire was with-
drawn into the balloon catheter, leaving the 4F introducer
sheath in place, and advanced intraluminally into one of the
Fig 1. The leg is elevated 30 degrees in the hip and the popliteal
artery is punctured. Subsequently, a 4F introducer is placed and
the occlusion is passed subintimally.
Fig 2. The wire is extracted through the 6F introducer sheath in
the common femoral artery.crural vessels (Fig 3). After confirming the intraluminal rosition of the wire, the 4F sheath was removed, providing
emostasis using compressing, and the endoluminal bypass
as created in a standardized fashion using heparin-bonded
xpanded polytetrafluoroethylene (ePTFE)-covered stent
rafts (Viabahn, W. L. Gore, Flagstaff, Ariz) (Fig 4). An-
iography showed a good deployment of the endografts
nd outflow. In one patient, an additional stent graft had to
e placed distally to cover a dissection close to the distal
dge of the bypass. The 6F sheath was removed from the
ommon femoral artery, and the puncture site was closed
sing a closure device (Angio-Seal; St. Jude Medical, St.
aul, Minn). There were no bleeding complications and all
atients were discharged from the hospital the first postop-
rative day. During follow-up, varying between 1 and 7
onths, all bypasses remained patent.
ISCUSSION
In all four treated patients, the ipsilateral antegrade-
ig 3. Following predilatation, the distal end of the wire is posi-
ioned in a secure position in the crural vessels.
ig 4. After removal of the 4F introducer, the endoluminal by-
ass is created in a standard fashion through the 6F introducer
heath in the common femoral artery.etrograde approach proved to be a fast and successful
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puncture occurred. There are multiple advantages of the
combined antegrade-retrograde technique for re-entering
the true lumen distal from a chronic occlusion of the
superficial femoral artery. First, the technique is easy to
learn, and the popliteal artery may be punctured using
either ultrasound or fluoroscopy using standard tech-
niques. Second, because the occlusion is entered distally,
the distal “re-entry” site will always be as proximal as
possible, which will minimize the length of the endolumi-
nal bypass. As a consequence, collaterals may be spared and
in case of an occlusion of the bypass all surgical options will
remain available. Third, although the use of re-entry de-
vices, such as the Outback catheter, is related to a high
procedural success of 88% to 96% and a low complication
rate, these devices increase procedural costs.5,6 Since in the
here described technique only standard materials are used,
the technique is extremely inexpensive compared with the
use of these re-entry devices.
A retrograde transpopliteal recanalization of the super-
ficial femoral artery has previously been described. In a
series of 56 patients, in which an antegrade subintimal
angioplasty could not be completed due to re-entry failure,
they described a 98% success rate using a retrograde tech-
nique using a bare metal stent in 71% of cases. An inconve-
nience of their technique is that patients should be turned
from a supine into a prone position during treatment.7
Recently, Lesperance et al8 have described a technique for
the retrograde stent graft angioplasty of a superficial femo-
ral artery occlusion. Disadvantage of this retrograde tech-
nique is the necessity to place a 6-of 7F sheath into the
popliteal artery. Therefore, they opted for an open above-
knee popliteal artery exposure. Since in our technique only
a 4F introducer sheath is inserted, no popliteal dissection is
necessary and the technique will remain strictly percutane-
ous. Recently, Kawarada and Yokoi9 have published a case
report, using a similar technique as we used in our patients.
They successfully treated the occluded segment using a
bare metal stent that was placed in an antegrade fashion.
The role of covered stents in the treatment algorithm of
occlusive superficial femoral artery disease is still a matter of
dispute. During the study period, all patients in our center
with a lesion length of over 10 cm were preferably treated
with a stent graft when an endovascular treatment strategy Sas chosen. Since October 2010, these patients were
ncluded in the multicenter randomized SuperB trial
NCT01220245), comparing a heparin-bonded endograft
ith the current gold standard for long lesions, the venous
emoropopliteal bypass.
ONCLUSION
The ipsilateral antegrade-retrograde approach is a fast,
nexpensive, and easy-to-learn technique. The distal entry
f the occlusion will lead to a minimization of the length of
he endoluminal bypass, thereby possibly sparing collaterals
nd surgical options.
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